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UraROHICTION 



m^:.i. f*^2*s completlBg curricula in comprehensive high schools and 7ocational- 
3©chnical Schools often repeat, the same related materials, experiences, and 
J^o'^fv?^ ? o^der to minimize this needless repetition and' to address 

' 2! , articulation between comprehensive high schools, Vocational- 

f"^ Catonsville Qommunity College, this workshop was con- 

_ vened for the week of August 15 through August 19, 1977. 

TB«o+«^^°f i?*!""®^ ^^"^ Vocational-Technical Schools - Southeastern, ' 

f!5 !?^%*? Vfestem; two comprehensive high schools - Dulaney and Catonsville: 
^d the Catonsville Community College participated in the workshop to develop - 
• a proposal for an integrated curriculum. f ^ y 

. Tte workshop participants determined that students ofien repeat introductory 
™ °°^ses upon enrolling in an electronics college pro- 

v*5S Catons^Ue Community College has a credi.t-by-examinatioJ 
' S^vi^i,,?! the student may challenge many of the college courses for credit, 

^^tudents are reluctant, for various reasons, to take advantage of this alterl 

Olie similarity of the electronics curricula ideally offers a basis for an 
articulation agreement and the presentation of an integrated program. By initiat- 
ing an Integrated program, a. student would be aware that he or she could bypass 
the college course and still receive college credit by advanced placement through 

earnest attejppt for higher achievement on the high school level. This would 
provide incentives for the student to continue on and complete the degree require- 
ments on the college level; an opportunity to broaden technical competency; to 
strive for excellence on the high school and Vocational-Technical School Ic-'el, 
and even to encourage enrollment in both the high school and college electronics 
ouCTicula. 

Through^thc Articulation Stogram and the resulting newly developed channels ' 
of communication, the Catonsville Community College will gain additional insight 
as to how better serve the individual needs of the participating students. 

This document represents the efforts of the workshop to ease the students 
transition from high school to college. Not only were the participants able to 
present concrete articulation proposals, but through woiking together got to know 
each other and gained valuable insight into the programs conducted at each institu- 
■ rJP"^* °^ continuin.^ cooparation and mutual respect has developed from 

the workfenop, which will promote better communications between the comprehensive 
^h schools, the Vocational-Technical Schools, and the Catonftville Community * 



PROJECT OBJECTIVES ^ 



5!he woikshop participants figwed upon seven objectives for the projects 

1« Ssazttine each institution's course objectives and learning sequences in the 

electronic areas* 
2. CozDparo the course objectives and learning experiences* 
3« BecoiOBend changes, if necessary, to obtajja unifonsity in coiorse objectives 

and leigtming experiences • 
\\. Develop an, airticulation agreement* 

$m ^ Develop implementation procedures at the participating institvitions* 

6* 3)evelop folio v-up procedures to evaluate the effectiveness of the articula- 



tion agreement* 

7* Develop articulation credit~examinatix>n for-articulatejlj^ourses* 
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Articulation Agreement 

Biltimore Coiaity Hi«h Schools and Vocational Technical Schools 
to Catonsville Coiaimmity College 



J' 



^ Catonsville Community College has agreed to grant college credit to students 
completing the Electronics Erogram at a BaltlBore County plgh School or Vocational 
IJeohnical School for the following coiirses: 

\ \ ' V 



3PB .101 Fundamentals of Electronics I 
ELB 102 Fundamentals of Electronics II 



k credits 
k cre&ts 



ThQ following criteria must be met in order for the students to receive the 
credits: 



1. 



2. 



Students shall complete an equivalent two year articulated Electronics Ptogrw 
^>at a Baltimore County High School or Vocatipnal Technical School with an 
average grade of B or better. ' 

Credit for the articulated courses shall be awarded upon the successful com- 
pletion of the articulation credit examination with a grade of 7Cjg or better* 
A letter of certification ftom the electronics instructor and verified by the 
school principal will then be issued. 



3> Request by the student for the credif'must~Mmdri?it^ 

graduation £rom the Hi^h School or Vocational-Technical Sfchool. 

1*. ~iCheJl^tJer^_of^r^ shall mean that the student has satisfied the 

requirements of the artiouiatedr^lectronio^rc^am at the High -School or 
Vocational-Technical School. This includes the fono^Hiig^axtioulated_coitcses, 



areas and laboratory experiences. 



Articulated 
CouyaeB 

Elfi 101 



Areas 

Voltage and Current 
Scientific Notation 
Resistance in Series' 
Resistance in Parallel 
Resistance in Series 

Parallel 
Electrical Power in "R" 
Capacitance 
Bidu.ctance 

The Sinusoidal Waveform 
Opposition in AC Circuits 
RC Circuit Respo^e 
RL Circuit Response 
Vector Algebra 

ROL £Re^iiance 
Power in AC Circuits 



Laboratory 
Experience 

Voltage/Current Relationships 
Resistance in Series 
Resistance in Parallel 
Resistance in Series Parallel 
Electrical Power in 'H" 

Capacitance 
Inductance 

The Sinusoidal Waveform 
Inductive Reactance 
Capacitive Reactance . 
Impedance ' 
RC Circuit Response 
liL Circuit Response 
RCL and Resonance 
Po^^r^ AC Circuits 
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ixtioulated 
: Couraae 



SIS 102 




Areas 

Besonance 
Filters 
TraMfortners 
j^ower Supplies 
Voltage Multipliers 
Voltage Begu3,ation 
Basic Amplification 
J7cltage Antps 
Feedback Amplifiers 
F«EoT«'0 

Freqiiezice Response 
Power Amplifiers 
Multistage Amplifiers 
Oscillators • 
Communication Systems 



\ 
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^ laboratory 
\ S)cperfence 

Besenance 
Filters 

Power Supplies 
Voltage Multipliers 
Voltage Esgulation 

Voltage Amps 
Feedback Amplifiers 

Frequency Response 
^Power Amplifiers 

Oscillators 
Commonication Systems 



• . IMPLEHERiATION PROCEDU^ 

^ .. - 

Hlgh.School and Vocational-Technical Schools 
Implementation Rrocedures with Catonsville Community College 

Inqplamentation Procedure at the Community College ' 

A. To impj^mwt -che articulation agreement at the /community college, the 
following procedure is proposed: / 

1. The College will set up. Admissions Office/and Record Office procedures 
Ivn^^l ^tudents that are certified for' credit from High School/Voca- 
tional Technical schools. (See Part I-B bolow for sample procedure.) 



2. Pro^ coordinators at the College will/ interview the students and 
maintain files for follow-up of students receiving the certification 
for credit. / 

^' Krtification!^ ^""^ college a'dmission of student with letter 

1. When applying for "admissiortrcccTtSe 'student will present the 
appropriate letter of certification along with-the-^ppl-ication for 
admission. \ ^ ^,^-==37 ---.^ 



/ 

2. >The ^°o^ office at the college will ^ant a grade of "S" for the 
i course(s-) certified. The grade(s) will be recorded on the student's 
record* with. .-fee notation "Credit Per Articulation Agreement,'* and the 
letter of- certification retained in the student's file. 



J 



^' records Office will forward a copy of the student's record 

with the course credit awarded to the Prograi Coordinator. The Program 
Coordinator wiUnqtify the high school/Vocational-Technical School 
instructor. ' 

1*. The studer/c may register for the next course in the currirculum sequence. 
^^^^^"^^^^^^^ ^ooedyae >^t^ 5igh School/Vocational-Technical Schools. 



A. To implement the articulation agreement at the High School/Vocational- 
Tochnical schools, the following procedure is proposed: 

1. 5be schools will communicate the details of agreements to the Coordinator 
of Industrial Arts and Vocational Education, principals, teaching faculty^ 
guidance personnel, work-study coordinators and students. 

2. The schools will develop methods of publicizing the agreements in order 
to encourage students to take advantage of this opportunity. 

3. The schools will develop a procedure for certifying students for credit 
in the course or courses for which he or she is eligible for articula-' 
tion credit. The original of this letter will' be given to the student, 
a copy will be mailed to the CCC Electronics Department Coordinator^^ 
(Bee sample letter of certification '_^_y 

- \ 
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irtlculation igroement Maintenance and Review 

A« !I!he Articulation Agreement shall be reviewed at least every three years \ 
Ify representatives of the Industrial Arts and Tocational Technical Pirogriiis 
and the CCC Eleetronics Department. ^ 

Eevlsions of applicable cdurse syllabi at any of the participating schools 
pr CCC should be sent to the applicable instructors. I 



4 

\4 



TO: CCC 



Sample Letter of Articulation Certification 
Hl^h School/Vocationil-Technical School 
Representative/Coordinator 



VRCMi Recomaendinc: School 



Re: Student Name? Articulated Credit Certification 

Ihia is to certify that 
completed the Program as of 



' Name 



.V. . 



has successfully 
. Based upoa 



Certification Date 

the articulation agreement it is recommended that credit be given for the following 
course's: (Enrollment must occur within two years of the certification date.) 
(tist applicable college course (s): 



The \mderslgned certify t> at the student has met the criteria as defined in 
Part II of the Articulation ^xeement for courses produced by representatives of 
Ba-* 'aoi« County High Schools aiid Vocational-Technical Schools and Catonsville 
Co. Uy College dated and has at least, a B avefag?. 



r.. 



Instructor 



Principal 



(for college use only) 

Interview with representative of Catonsville Community College 



Sate 



Department 



Department Representative 



Verification of Credit 



Di.vision Head 
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POLLOW-TO PROCEDDBE 

- .y 

£a order to provide for objective evaliiatiqn of the articulation a^ement^ 
- --:ttie-^liowiiiff--prooedca?eff nfere agreed upon Isy the woaflcshop partipTpants^o develop 
'a greater-understandixuff of eaph institution's progress and allow for a mor^ pre-» 
yf^;- C oise^ evaluation of students - acconrplishment : 

'*"'-? 

1* ThB Program Coordinator in the Elect ronics Department at the College 
7' -'^"'^ ' • X maiutaiii records of students^ certified for articulated credit. 

2# Erc^ss of students receiving credit will "be monitored annually until 
y completion of the program or teilnination* • \ 

jPt^sresjrof eac^^ student, will be provided annually t^ the recommending 
teacher • 

^/^-ll^-At the end of two (2) years, the articulation agreement will be evaluated 
and theresrfter on an annual basis*, to include the following for part^pipfi^t'^ 
< ing students: ^ 

a» Number of students who complete the deg^:ee of certification program* 

- b# Number of students ^^o withdraw f3?om the programt 

, o# Number of high school an^ Vocational-Technical students vAio select 

the Articulation Program rather than the Catonsville Community College 
oredit«by«examination# 

.d* Percentage of electronics Articulatiop Program students vdio find related 
, employment and/or continue educational goals^ 

e. 1 copy of the annual report will be sent to the Coordinator of Indus- 
trial Arts and Vocational iJdiic^tion of Baltimore County, the Catonsville 
Community College Division Head, and Director of Career Programs • 

$. At thcr end of three years, the Codfdinator of ELectronics at Catonsville 
Community College will sponsor a meeting to re-evaluate the Articxaation 
Agreement • 



{SAHSJE FORM) 



Bum 



Seaeiteri Eall » " Spring Summer ^ Tear 
Hl^ SohooVVooational Technical. Sohool Attended: 



me 101 

102 ' 



jCoi:).e6e Major: 



Blectronlca Courflea Completed 
Course f 



Overall Q.F.I. 
Comments 8 



Coiipse Title 



Grade 



SUMMAHY 



^ttlrSBf-th^ entiie woiicshop on Articulation of Electronics Technology, 
an atmoai^fe of muitual respect and dedication to purpose developed. Se 
slttUarity of the electronics courses in use at the participating institutions, 
* i?!!? needless repetition, and the need to encourage students 

to further pursue their electronics training provided emphasi? for early con- 
currence on an airticulatton agreeinent. 

^'nifi?®'®^' artioulation agreement, its policies and procedures, will be 
of little or no value unless ultimately the electronic students, and potential 
-students are properly informed of its exisWe and understand its full sig- 
nifieanoe. IChe participants of this workshop lAioleheartedly encourage, the ' 
Baltimore County Sphool System, in particular the individual schools, to give 
proper emphasis vbBn publicizing the articula-eion .agreemerLt. 

_ ae following were viewed as significant accomplishments of the workshop: 

Providing the hi^ school instructors with a first hand knowledge of 
the community college program. 

Providiiag the college staff with first hand knowledge of the high -school/ 
vocational school programs. 

Identification of specific skill and knowledge factors necessary for 
successful completion of college programs. 

Establishment of an integrated program to encourage continued technical 
. education, 

Construction of an evaluation instrument. 

•The' participants also realize the importance of -t^e. follow-up procedure, as 
well as ths necessity for a conference to re-evaluate* the articulation agree- 
ment in the near future to ensure the success of the agreement. 

Hopefully, because of the renewed cooperation, imderstanding and respect 
resulting in the initial success of this workshop, other disciplines will be 
encouraged to undertake a similar endeavor. Indeed this has been a most worth- 
-vhile and iwofitfible experience for all conoemed. 



■ft? 
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OBJECTIVES AKD CODBSE OUTLIKES 
CATONSVILLB CCMMDNITr COLLEGE 



2- 



CATOMSVILLECOMMUKlfY COLLEoi 
Catorisville, Maryland 21228 ; 

Math/Engineering Division 



Course Title: 



Fundamentals of Electronics I ELE 101 (i|.:3,3) 



Texlibooks: 

- . Direct and A11;ernating Current 

Second Edition OppenEeimer, Hess, Borchera 

Co,urae ^Ob jectives : - ) 



v*1f V 

See. attachment #1 ■ X ' 

— 



■Sequence ol^op-tcs— an^lSirarioc a t^^^ " \ 

See attachmer^t #2 



"7 

r 



Teaching Procodures and Classroom activitius: 

Lecture - discussion - demonstration and student partici- 
pation , 



Grading Practice: See teacher of the course Ibr this information. 
$0% lecture 

50J^ lab experience / 

/ 

Attendance Policy: / 
See attachment ^^^3 



Attachnmnt #1 
EIiE-101 COURSE OBJECTIVES 

1. Tlie student will demonstrate en understanding in the areas of 
- measurement. The student will calculate basic quariHties using 
--^s-cfl-elittoc~hdea¥ioh - and slideruie . ^ 



2; l^he student wilT demonstrate an understanding" in The area of 
\ . atomic sfcructuro an<i. electrostatics. The student will calculate 
basic formulas of charge. _ .... 

3. The student will demonstrate an understanding in electrical units 

swcti as charge, voltage, current and resistance/ 
The student will calculate these quanities and their relation- 
ships ibr DC type circuits. 



The student will demonstrate an uhi^rs tanding in the area of 
Ohm's Law. 3'o calculate the relationships of Ohm's law circuits, 
such as series, parallel and complex DC circuits. 

. • The student will demonstrate an understanding in the area of AC 
measur.emeuts. , The student will calculate average, effective 
voltage and current. The student will also calculate "frrquency" 
. of' AC waveforms . ' 

. The student will demonstrate an understanding in the theory of 
■ capacitance both DC and AC circuits. The stu^'ent will calculate 
several physical and electrip_ar_piioperties of capacitance. 

I - 

•L?^® will demonstrate an understanding in Electromagnetic 
; induction DC and AV circuits. The student will calculate sever- 
j- al physical and electrical properties of inductance. _ 



6. ThB student, will demonstrdte an understandirig in R-L-C circuit analysis 
AC_olrcidts;' The student will analysis usin^ tiji^bmometiy -and the V- 
operator to solve circuit problems. Problenis will include series and 
i^tarallel circtdts> , 



TbB student will demonstrate an understanding in theory of series and 
-parallel resonant circuits. Tho student will be able to calculate all 



conditions of resonant circuits. 

/ 



jV' The PollowiSig Objectives Pertain to I^b 

1. ^Bm i3tud;;nt will demonstrate 'his ability to perform with VOM, VYVM, 
. J I ^ . * * 

AE^knd BF signal goAeratOT, frequency counter and Oscillofoppe ba^ic 

>^'n#4Burem9nto of electrical components ai^d also their relationships dis- 



^2, T^e ^student will ve3?ify /with test equipment laws and relationships 



djlscuss in lecture class such as: 



A) Ohm's^ law • series, parallel, complex 

B) Capacitance - BC and AC 
CV Inductance - DO and AO 

B) Resonant circuits * series and parallel 

B) • AC waveform measurements 



J 
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SEQUENCE OP TOPICS AND TIME ALLOCATIOKS 
:P.mdamental, Quantities and Concepts 



li- and "time 

z:r% rilojttioBibs iaw- 



Physical and Electrical Units 

B* and. time 

■ C*- !»®'Sy and power 

C. Electric circuit 

Voltage, current, and resistance 



III. 



Jil-JL 



Chin's Law and Power; 

A. ^ qHm's law 
»• ^rlea oi'rcuit DC 
C^. Parallel circuit DC 
«• Complex circuit DC 
Jfjt — ?pwer — — 



1 week 



1 week 



3 weeks 



^^_!L Capaci tance 



A. 
3. 
C. 
D. 
E. 



Physical 
Electrical 
DC -v^tima constants 
AC - phase 
"Reactance 



1 

V; Inductance 



VI. 



A. Physical 

B. Electrical 

C. DC - time constant 
^ Phase 

^^^'^ 

m/J -Circuit Analysis 



A. 
B. 



Pure resistance circuit- 
0 IZt i^^'^^J^fiice cirbuit 
. Pure capacita^ice circuit 
J operator \ 



1 week 



1 week 



"T 



3 weeks 



' VII. Ser.Ua and Parallel AC Circuits 

A * Impedance 
B. Serio.'^ AC circuit 
_ C. Parallel AC circuit 
■ D. Power in AC Circuit 



4» 



VJII,- Series and" Parallel Resonant Circuits 

.A. Series resonance 

B. B;f end Q 

C. Parallel i?6sonaac«sp * 

D. BW and Q 7 ^• 

\ : / ■ • ' 



2 weoks 




.•\ 
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CATONSVILLE- COMMUNITY COLLEGE 
_ Catonsyille, Jfaryland 21228 

— r-^- M«.th/£ngineftrinfe Divis ion 



-Course -Titier 



Fundamentals of Electronics II 
EEB-102 iki3,3) 



\ 

/ 



Textbooks: ' . 

. y . Communications •Electi'onics Circuits, Second Edition 
J." J. DePrance, Rirtehart Press, 1^2 ^ 

Course Ob^octives: 

See attachment #1 . 

- Sequence of topic 3_and, , time alloc ations : 
See attachment #2 

teaching Procedures and Classroom activities: 

^ Lecture discussion - demonstration and atudent partici^ ' 
pation - I 

:Grading. Practice:; S teacher- oil the course for ^this information, 

50^ lecture , 
lab experience. 

* ^* 

Attendance Policy: 

See attachment #3 



Attachment #1 , 
Course'"Ob jectives ' 



o 

The student will demonstrate an liiderstanding of the resonant 
J^r.c.ultj!L-b.y_4>rQfelomso^^ and by measure- 



ments made by lab perf ormar^ges , 

The student will- demonstrate by pxobl^m -solving and circuit 
^analyj-is the understanding of basic coupling circuit. The ~ 
student will also perform tuning.- techniques to support theory, 

The student wiil demonstrate by problem solving and basic cir-. 
cutt measiaremetits of RP voltage amplifiers, the understanding . 
of voltage amplification. , » 

The student will demonstrate by problem solving and basic cir- 
vCttit measurements- of RP Power Amplifiers, the understanding of 
. Fewer amplification. ^ 

The student; will demonstrate an understanding of RP Oscillator 
.circuits by drawing schami.tics and performing frequency mea- 
c-'rcaients on RP Oscillators. 

The student will dempnstrate an imderstanding of AM. SSB.- FM 
modulation techniques by problem solving and performing with 
oscilloscope various wavefopm measurements with these modula- 
tion techniques. 

The student will demonstrate the understanding of AM SSB, FM, 
receiving' techniques, by problem solving and performing various 
waveform measurements and alsp alignment practices. 



24 
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Attachment #l 
Lab Objectives 

The student lahall demonstrate an understanding of the follow- 
ing courae content by lab perfprpjice. ^ i ^' 

a' 

1, The fundamentals of resonance, series and parallel, circuit; <f, 
bandwidth, and applications of resonance. 

• 2. 'Filter circuits including high pass/ low pass-, and bandpass 
characteristics. 

3. ■Baalc electronic powei* supplies, filtering, voltage division, / 



and regulation 



/ 



ii.. 'The fundamentals of basic circuitry including amplifiers, ^^cil- 



lators, detectprs, and ra-Lxers. 



/ 



. $. The fundamentals of modulation and modulators, transza^/era, and 
transmission of electromagnetic energy. 

-6,. . Receiver analysis covering fidelity, selectivity ,/istortion, 
-and alignment procedures.- 



/ 



4 



Attachment #2 
Sequence of» Topics and Time Allocations 



!• Resonance 



A. 



B. 
C. 



• 9 

Series Resonance 
.1. Circuit Q 
2. LC product 
3« .Voltage ratios 
Parallel Resonance 
1. Currents in par^Alel 
Uses of Resonant Circuits 



1 week 



A - 



II. Basic Electronic Circuits 

A. PilW Action 

- 1. 1 Types of filters 

B. Band -Pass Filters 

^ ' C. Impt^aance Matching 



IIX. , R-P Vol1;ago Amplifiers 

j A.x In^xjdence-Couplei R-P Amplifiers 



1. 
2. 



1 week 



1 week 



aain, bandwidth, multistago response 
_. ] Stagger tuning 

B. Double-Tuned Tr-ansformer-Coupled R-P Amplifiers 
1. Bandwidth, gain 

C. High. Prequen9y" Circuits 



IV, R-P Powar Amplifiers 

A. Class C Anplifl'era 

1. Voltage and current relations 

2. Grid bias 

.3. Plate power supply 
k*' Parallel operation 
5. Push-pull operation 

B. Neutraliiiation in Glo- , 

1. Techniques 

2. Circuits' 

C. Class B Linear Amplifier 



2 weeks 



A*-~Qenor.al -Consider a tions 



.r; . Tank circuit action , 

. - a-' 2. L-C circuit analysis - 

v?:. - ' ' ...Basic Oscillator Circuits 

,t !• ' Armstrong 

. 2. Grid leak bias 

3« Shunt and'series fed bias 
^ . • - ij.. Hartley,. Colpitis oscillator 

5^ - Stability. oiP oscillators 

- . a. Cryst,«li,Oscillators 
. '< . 1. Crystal cuts 
. '2. TeittperjLtur.e effort 



A." Analysii of A»M. Waves .. 

^* Effect of Miodula ting signal 
' ' 2. . ^ modulation 

3. Power 'in A.M. wave 



it 



Sidebands 



B.^-^Pldte Modulation 

1. Basic principles 
C* Basic Transmitters 



A* Basic Principles 
!• Biode de.te*ctor 
. - ' ; • ^ a. Basic circuit action 

:. -;' ' ^ 'B.. ^ipther types of A.M. Detectors 
• a,. Grid-leak, plate 



^'VI^. i^plitudf Modulation - • 2 weeks 



yil. Demodulation of A.M. Waves 1 week 



:.-f -«%.ioceivers. ^. 2. weeks 

.,, ' A. ReceiviBr Con^arison Factors 

n" I' 'Sensitivity, selectivity, fidelity, nodse 
v .B.^S.up^rheterodyne Receivers 
\_ C. Receiver Alignment 

' ; IX. SSB iPransmi6sion,and Reception 2 weeks 

A. . Piiterr,: arid. l?haaing Methods . - 

B* Balalnce'Mo'dulaJjors 
C. Produbt Detec'tors 
' D. .BPO 

• E. Carrier Reinsertion " ' \ 



- Transmission and Reception 

PM Waveforms 
Reactance Modulator 
Limiters 
Discuminators 
Ratio Detector 
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CODRSE ODTLIKES AND OBJECTIVES 

BAI/DIMQRB OOmH HICS SCHOOLS AHD 
VOCAiriQllAL-TECHllICAL SCHOOLS 



: 



eric; 
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POWER TECHNOLOGY 




: Course Title: 



INTROD UCTORY-ELEC TRONICS 



Countjt jQourse No. : 7980 



5 periods /week 
Number of weeks: 



1 credit 



36 



Course, Dei|cription: 

A beginning^ course in electronics which deals with basic electronic principjef 
^ and appUcations. Students participating in this course conduct experiment? 

and constmct projects ^^elated to electrical measurement, circuit theory and 
^ tube and solid sUte devices. 

' ' i \ ^ " ^' ' ^ 

Activitied include demonstrieitions, experiments and^the con^truption of 

several take-hpme projects, 

6 . ./ ' 



Prerequisities and olhcr notes: 



Elective for 



grades 9, 10, 11, and 12 



COURSE OUTLINE; Electronics I 

/ *■ ■ ■ ■ ■ — ■ ■ 



CONTENT TOPICS 
I. Orientation 

II. Fundamental Concepts 

III. Sources of Electrical 
Power 

ly. General Safety 

V. Use and Care of t 
Measurement Instruments 

vi. Resistors 
VII. Basic Circuits 

^ VIII* .Magnetism, Electro- 
magnetism 

> > 

31 



PROGRAM GOALS 



Familiarize students with course goals, objectives and requirements and , ^ 
the location of laboratory facilities. 

Acquaint students with basic physics; basic ele' f rical terms, and electronic 
construction techniques. 

Familiarize students with the means of creating potential differences in 
order that they will be able to select the appropriate sources of electrical 
power. 

Develop student understanding of the safety precautious that must be 
observed when working with electronic devices in order to insure individual 
safety. v-? , 

r 

Familiarize students with the function and use of basic test instruments , 
and the precautions required In order to conduct a circuit analysis. 

Develop student understanding of the effects of resistance and the materials 
and components used to create resistance in order that they will be able 
to select the proper circuit resistive components. 

Enable students to recognize* the babic difference in circuit arrangements 
and to analyze the operational characteristics of each in order that they 
will be able to construct and maintain simple circuits. 

Acquaint students with the theories of magnetism and the-'r applications to 
electrical circuits. 
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Electronics I 



CONTEMT TOPICS 



PROGRAM GOALS 



ERIC 



IX* Inductors 



X* Transformers 



XI. C^acitors/ 



XIIc Tubes/Solid State 
Dc^vlces 




Develop student understanding of Inductor functions and the ability to 
Identify the factors which determine Inductor value, ratings and effects on 
circuit operation, • ^ 

.Enable students to select the proper transformer and utlllz^.^lt in a specific 
circuit. r ' ^ 

Develop student understanding of capacitor functions and the factors that 
deterioine capacitor values, ratings and applications in circuit operation. 

Familiarize students with the basic operations, limitations and ratings of 
vacuum tubes and solid state devices and their application in the control, 
amplification and rectification of electrical energy. 
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m.. COURSE CONTENT - OBJECTIVE - ACTIVITY - EVALUATION^SEQUENCE; Electronics I 



CONTENT TOPICS 



I. Orientation 

A. Laboratory Proce* 
dures 

Program Goals and 
Objectives 



C# Laboratory Tour 



I lie Fundamental Concepts 

A. Atomic Structure 
1.. Conducted?* 
2e Insulators ^ 
3« Semiconductors 

B. Basic Ter 

« 

Prefixes 

1. Basic Circuit ' 
2e Coulomb 
3. Ampere 
' 4. Volt 
5e OHM 
6e MKO 
7e Watt V 

Ce Construction Tech- 
Q niques 



SPECIFIC PROGRAM 
OBJECTIVES 



The. student will: 



become aware of the goals, 
objectives and requirements of 
the course* 

become familiar with the loca- 
tion of the laboratory facilities 
and the location of safety 
equipment* 



be able>to differentiate between 
types yor conductors and insula- 
tors* 



be able to define and apply 
various units of electrical 
measurement* 



be able to properly solder 
electrical connections* 



STUDENT ACTIVITIES 



Locate on a floor plan all safety de- 
vices and physical features of the 
laboratory* 



Perform experiments using labora- 
tory manuals* and /or available eqxxip- 
ment* 



Perform a practice soldering exer- 



cise* 



Participate i^ review* 



ASSESSMENT 
PROCESS 



D-l-l 



D-1.2 



;m. COURSE iCONTENT - OBJECTIVE - ACTIVITY • EVALUATION SEQUENCE^ Electronics I 



I 

so 



^.CONTENT TOPICS 



C. Cbnstructioxi 
Techniques 



in, Souries of Electrical ' 
Power ^ 

/ 'I 

A.. Direct Current 
. I j; Friction 
zi Pressure 
3: Heat 
: ; 4 Light 

5, Magnetism 

6i Chemical action 

' B. Alternating Current 

1, Alternator 

2. Oscillator 
a. P 

6. P-P 
" ^ c. RMS- 

d. Average * 
e# Frequency 

ly; Gei^eral Safety 
A, Shock hazards 



SPECIFIC PROGRAM ' 
OBJECTtVES' 



'^E£ ^ ^rhl^rS^j^rTJ ^^^^ 



The student will: 



be able to identify and explain 
the various types and sources 
of electrical potential. 



be able to explain the differ^ 
ences between and the uses of 
AC and DC voltage. 

be able to identify the various 
mathematical' values of AC. 



demonstrate proficiency in 
safety and emergency proce- 
dures by passing a safety exa- 
mination. 



STUDENT ACTIVITIES 



Take a test related to fiindamental 
concepts. 

B.egin Construction Project 1 - 



Perform voltaic cell experiment 
using laboratory manual, or related 
improvised experiment. 



Perform oscilloscope experiment 
using audio generator. 

PartAipate in a review of sources of 
electrical power. 

Take a test related to sources of 
electrical power. 



Become familiar with safety and 
protection devices. Understand 
emergency and evacui^tion procedures 
Perform safety -related experiment. 



,.T*H^*I^ pass safety test (to be 
filed by the teacher). 



-^STSESSMENT 
PROCESS 



D-1-3 



D-1-4.5,6 



D-1-7 



D-1-8 



D-1-9 



D-l-lO 

QQ 



iOi, . COURSE CONTEI^T - OBJECTIVS - ACTIVITY - EVALITATION SEQUENCE: Electronics I 

.T . ' . ' " ~ . ^ ^ \ • 



■■■\ 



A 



"i 



CONTENT TOPICS 



I 



V* Pr9pe^ Use and Care 
: of Mca»urittg Instru- . 
. 1. ^mentg ^ - - — ' 

^ - 

A* Ohmineter 

B. " Voltmeter 

C. Ammeter 

D. Wattmeter 

E. Watt-hour meter 

F. VOM 

G. VTVM 

Kesistors 
A, SaTety 
B/OHM*^ Law 

C. Color Code 

D. Tolerance 
Watt's Law (power) 




The student wiU: 



be able to demonstrate the 
ability to properly utilize 
test instruments. 



— -\ 



The student will: 

be able to select and utili'ze 
the appropriate resistor in 
a selected circmt. 

be able to test, calculate, in- 
stall, and determine the e£fect£ 
of resistance in any given 
circixit. 



Select, set up, adjus-t, connect, and 
re^d the appropriate meters for 
measuring various quantities in* 
electrical circuits. (With instructor 
approval). 



Perform experiments related to 
ohmmeter, voltmeter, and ammeter 
utilization.* 

Participate in a review on the use 
and care of measuring instrumentjs. 

Take a test related to the use and 
care of measuring instrimients. 



Select and properly install riesistors 
based on an understanding of ratings 
and the several methods ^of indicating 
values 

Perform resistor experiments. 
Participate in a review of res j store. 
Take a test relafcecl to resistors 



D-1-15 




D-1-12 



d:1-13 



D-1-14 



■m CdWRSE-CONTENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE: Electronical 



CONTENT TOPICS 



,1 

Ui 



VI. Resistors (Cont'd) 
Kinds /types 

G. Applications 

H. Defects 
XJl. Basic Circuits 

SafeV - 



Series* 

1. Kirchoff'S'.Law 
C. Parallel 

'D. Complex 



E. Scjiematics and 
^"^xctorials 



LERLC 



* 41 



SPECIFIC PROGRAM 
OBJEC TIVES 



The student will: 



be able to recoghize and 
identify series, parallel and 
complex circuits. 



be able to construct, test, ; 
and analyze series, parallel, 
and complex circuits. ' 

be able to detect, locate, and 
correct defects in the thv^e 
major circuits. 

be able to select the proper 
circuit for a' given need. 



STUDENT ACTIVITIES 



I^ecognize and construct basic series 
paraUel> and complex circuits uti- 
lizing resistive elements from 
sche 



Perform experiment^ to analyze 
and test series,' parallel, and 
complex circuits with respect to 
cuT-tent, voltage, and resistance. 



ASSESSMENT 
PROCESS 



Take quizzes related to basic cir- 
cuits. 

Participate in a review on basic 
circuits. 



Take a test related to basic circuits 



D-l.rl6 



D-1-17 



L)-l-18 



- .•.• : m. COURSE- C0N3?ENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE: Slectronics I 




VH. Baaic Circuits (Cont'd 



Vin, Magnetism, Electro- 
niagnetism 

A, Creation . 



B. Uses 



C. Control 



IX, .Inductors 
A. Safety 



ERIC 



B, Se'if Inductance 
C.E.M.F. 
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The student will: 



be able to mder stand and . 
explain the relatJonslxip be- 
tween the laws of magnetism 
and the laws of electricity. 

be able to identify the devices 
that utilize electromagnetic 
energy. 



be able to select and utilize 
the appropriate inductor in a 
selected circuit. 



bca.ble to .test, install, and 
determine the effects of induce 
tors in any given circuit. 



Begin Project 2 



Perform experiments related to the 
basic laws of magnetism and electro- 
magnetism. 



ASSESSMENT 
PROCESS 



Take quizzes related to magnetism 
and electromagnetism. 

Pai*ticipate in a revi^ on magnetism 
and electromagnetism. 



Select and properly install inductors 
based on an understanding of ratings 
and the several methods of indicating 
values. ' 

Perform experiments related to in- 
ductors. 



D-1.19, 20, 
21 ' 



D-1-22 



D-1-23 



D-1-24 



D-1-25 
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COURSE CONtEHt - OBJECTm: ACTIVITY EVaLuaTIOK SEODENCE: aectronlcs I 




DC. IndtiGtofs (Cont'd, ). 



C» Units of measure/ 
prefixes 

,D^Ki:ads /types 

£• Applications 

, !• DC . - 

\ ^2. .AC 

\ 

F. Defects /testing 

Circuits * 
\1» Serierf 
^^^2. Parallel 
}3. Complex' 



':\ 



H.-RL time constant 
I* Reactance 
J» Jmpedence 



er|c 
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The student will: 



V 



STltoENT ACTIVITIES 



Participate in a re. lew related to 
inductors * 



Take a test related to inductors. 



■ Complete Project 2 



ASSESSMEIsIT 
PROCESS 



D-1-26 



D-1-27 



COURSJiXONTENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE: Electronics I 



CONTENT TOPICS 
X, Transformers 

4* 

A, Safety 



B. Mutifalcinductance 



Cm Kinds and uises 
Ratings /turns ratic 
Defects/testing 
XI. ^apacitors 
A. Safety 




B, Units of measure/ 
prefixes 



C. Kinds/types 



SPECIFIC PROGRAM 
OBJECTIV ES 

The student will: 

be able to select and utilize 
the appropriate transformer 
in a selected circuit. 



be able to test^ install, and 
determine the effects of a 
transformer in any given 
circuit, ' , 



be able to select and utilize 
the proper capacitor in a 
selected circxiif. 



be able to test, install, and 
determine the effects of 
capacitance in a selected 
circuit. 



STUDENT ACTIVITIES 



Select and properly install trans- 
formers based on an understanding 
of ratings and the several methods 
of indicating value. 

Perform experiments related to 
transformers. 



ASSESSMENT 
PROCESS 



Take a test on transformers. 



Select and properly install capacitors; 
based on an understanding of ratings 
and the setveral methods of indica- 
ting vjallies. 

/ 

Perform experiments related to 
capacitors. 



D-1-28 



D-1-29 



D-1-30 



... . -^^ 'l. • .• . ^ . • « ^ 

COURSE CONTENT . OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE: Electronics. I 



v*> 
I 



CONTENT TOPICS 
XL Capacitors^ (Cont'd. ) 

. D. Applications 
• 1. DC 
2. AC 

. • Et Defects /testing 

*F. Circuits 

1. Series 

2. Parallel 

3. Complex 

G. RC time constant 

H. Reactance 

I. Impedence 



^XJI. Tubes A^oli4v5tate 
Devices 

A. Safety 



B. Diodes 

1. Construction 
2« Rating 
3* Operation 



An 



SPECIFIC PROGRAM 
OBJECTIVES 


STUDENT ACTIVITIES • 


ASSESSMENT 
PROCESS 


The studc* t will: 


o 

Participate in review related to 
capacitors. 




• 

t ' 

• 

t 


Take a test related to capacitors 


D-1-31 • 


* 

\ 


JBegin Construction of Project 3 


D-1-32, 33, 
34, 35,36, 
37 


be able to test a-vacuum tube 
for proper operation. 


Test and analyze diode and triode 
vacuum tubes for operational char- 
acteristics, functions, and defects. 




be able to asscmble.a vacuum 
tube from a schematic. 


Perform an experiment using tube 
devices. 


D-l-38 
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HI.; COURSE CONTENT OBJECTIVE - ACTivttv r<,r aT.,. 

^ , . . oJit.«..riVE ACTIVITY - EVALUATION SEQUENCE: Electronics I 



CONTENT TOPICS 



4. Types/uses 

a. Power sup- 
plies 

b. Del:ection 

5. Statics 

6. Dynamic load lire 
7« Defects /testing 



C. Triode 

1. Construction 

a. Cathode 

b. Grid 

c. Anode 

2. Operation 

3. Types /uses 
a. Amplifier 

^ 1) Current 
^ 2) Voltage 

4. Static 

5. Dynamic 

6. Defects/testing 

D, TtJtrode 

E. Pentode 

^ r Transistors 

;^^4.^^types": 
'•2 • -a. PN33 

\;,. br'NPN 



be able to determine the basic 
operation of vacuum tube cir- 
cuits. 



y 



be able to test a solid state 
device for its proper operation 
using resistance and voltage 
measurements. 



Use appropriate instruments to " 
mea^jire and analyze the operation 
of the constructed project. 



Test and analyze solid state devices 
for.their operational characterLstics, 
functions, and defects. 



D-1-39 
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lir:- pop!(^cbNTENt^^^ - ACT-mtY . EVALUATION SEQUENCE: Electronics 1 



\- CONTENT TOPICS 



XII. Tubes /Solid State 
Devi-jcs' (Cont'd.) 

2. Uses 

3. Operation 

4. Characteristice 
. ' • a. Static 

b. Dynamic 
l5. Defects /testing 



I 



■ERIC 



SPECIFIC PROGRAM 
OBJECTIVES 



The student mil: 





06 / 



/ 

/ 

/ \ 



STUDENT ACTIVITIES 



Participate in a review related to 
tubes and splid state devices. 

yTake a test related to tubes and 
solid state devices. 



ASSESSMENT 
PROCESS 



D-K40 
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Program: POWER TECHNOLOGY 



Course Title: ADVANCED ELECTRONICS ' 



County Course No. : 7970 5 periods/week 1 credit 



Number of weeks 36 



Course Description: 



Advanced Electronics is designed to provide the student ^with an: opportunity 
to further develop understandings of the concepts presented^inintroductory 
Electronics. In addition, the student will conduct experiments and construct 
tak«-home projects based on a study of the principle^.'and operation of moder 
Smpli^fiers and receivers. 

Prerequisites and other notes: Introductory Electronics t 
Preference given to 11th grade students. 
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I. COURSE OUTLINE: Electronics n 



CONTENT TOPICS 



L Orientation 
II. Review 

III. Fundamentals of Radio 
Receivers 

IV. Tubes 

V. Solid-State Devices 
VL Amplifiers 

VIL Speakers 
VIIL Microphones 

IX. Oscillators 

X. Modulation 
XI. Demodulation 

XII. AVcMgC Circuits 

Xm. I. F. Amplifier 



PROGRAM GOALS 



Familiarize students with course goals, objectives, and requirements and 
the location of laboratory facilities. 

Assess student understanding of basic electronic concepts presented in 
Electronics I. 

Develop student understanding of the fundamentals of radio receiver concept- 
and construction. ^ ^ 



Review and further develop student understanding of vacuum tubes. 

Review and further develop student understanding of solid-state devices. 

Familiarize students with concepts related to various types of amplifiers. 

Develop student understanding of speaker characteristics and applications. 

Acquaint students with microphone characteristics and applications. 

Develdp student ability to identify the kinds and types of oscillators and to 
understand the fundamental principles of oscillators. ' 

Develo' student understanding of the principles of modulation. 

Develop student understanding of the principles of demodulation. 

Familiarize students with the purposes and operation of typical AVC/AGC 
circuitry. 

Acquaint students wit'u the characteristics of .the I.F. amplifier. 



® %r.CpUiRSE.OUTLmE: .Electronics n. 



CONTENT TOPICS 

XIV, Converter 

XV, Antennas, 

Xyi. Wave Propagation 
SVII, Consumer Knowledge 



hlTroTy^Il!^*'** ^dexjtanding of converters and their application to . 

Familiarize students with antenna fundamentals. 

Acquaint students with the fundamentals of wave propagation. 

faTn^coi^' students with, various electronic components, the methods of 
rating components and their applications in everyday use. 



ERIC 
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COURSE CO&TENT . OBJECTIVE . ACTIVITY - EVaIuATION SEQUENCE: ' Electronics H 




I. Orientation 



A. Laboratory Pro- 
cedure^ 

B. Pr^graxVi Goals and 
Objectives 



Laboratory Totir 



!!♦ Review 

A, Resistors 

Capacitors 

Inductors 

Transformers 

Tubes - Semi- 
conductors 

F* Circ\iits 

G. Meters Instru- 
^ ments ' 



The. student will: 



become aware of the goals, 
objectives and requirements 
of the course. 

become familiar with the loca- 
tion of the laboratory facilities 
and the^location of safety 
equipment. 



review the terminology, compo 
nents, and instruments that 
were studied in Electronics I 



STUDENT ACTIVITIES 



Locate on a floor plan all safety 
devices and physical features of the 
laboratory. 



Participate in a class review 
of electronics laboratory 
safety practices. 



Participate in a review of Hllectronics 
I content topics. 



Take a test related to Electronics I 
content topic review. 
Begin construction of Project 1 by 
preparing the box and box top 



ASSESSMENT 
PROCESS 



-3. -4, 
-5. -6 



cb^RSE CONTENT - OBJECTIVE - ACTIVITY . EVAl 



CONTENT TOPICS 



SPECIFIC PROGRAM 
OBJECTIVES ^ 



III. Fundamentals of 
Radio Receivers 

A. AM 



B. FM 



1. Monaural 

2. Stereo 

3* Quadraphonic 



IV, Tubes 

A. Types 

B. Terminology 
. C. Construction 

Operation 

E* Static/Dynamic 
Characteristics 

F. Bias 

G. Lead^ Line 



ERIC. 



The student will: 



become familiar with the 
basic circuitry used in AM 
and FM receivers* . 



be able to identify various 
types of tubes from circuit 
applications. 

be able to determine tube 
operating points on various 
load linBs, 

be able to define tube charac- 
teristics and apply them in a 
simple circuit. 

be able to identify various 
types of bias 
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SEQUENCE: 



Electronics II 



STUDENT ACTIVITIES 



Participate in class discussions 
related to block diagrams of AM 
and FM receivers. 

Participate in a review of AM and 
FM receiver block diagrams 

Take a test related to AM and FM 
receiver fundamentals. 

Layout and etch the printed circuit 
board for Project 1, 



Perform laboratory experiments 
involving static/dynamic character^ 
istics. 

Participate in a review of tube 
characteristics. 

Take a test related to tube charac- 
teristicfi. 

Mount all Project 1 components and 
test resistors, capacitors and 
Speaker for proper operation. 



ASSESSMENT 
PROCESS 



D-2-7 



D-2-8 



D-2-9 



:;ni. COURSE CONTENT - OBJl^CTIVE - ACTIVITY - EVALUATION SEQUENCE; Electronics JI 

-I J — 



CONTENT TOPICS 


SPECIB^IC PROGRAM 
OBJECTIVES . 


STUDENT ACTIVITIES 


ASSESSMENT 
PROCESS 


/ V. Solid-State Devices 


The student will: 






A. Types 

B» Terminology , 


be able to identify various typet 
of solid state devices from 
circuit applications. 


Perform laboratory experiments in- 
volving transistor static/dynamic 
characteristics, bias and load line. 


D-2-10 


C. Construction 

1. Diode, 

2. Transistor 

3. SCR 

D. Operation 
1. Diode 

.i 2. Transistor 
^ 3. SCR 


be able to explain diode opera- 
tion 

be able to determine transistor 
load lines* 






E. Static /Dynamic 
Cha r a cte r i s t:,c s 


be able to define solid state 
device characteristics and 
apply them in a circuit. 


Participate in a review of solid- 
state devices. 

Take a test related to solid-state 
devices. 

Test Project 1 transistors with 
VTVM before mouxvting on printed 
circuit board. 


0 

D-2-11 






Perform circxxit reslstancfi checks 
on Project 1 transistors using a 
VTVM. 




ER?C 64 
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m. COURSE ioNTEN^^OBJECTIVE - ACTIVITY . EVAmATION S^UENCE: ^Electronics H 



f 



CONTENT TOPICS 




VII, Speakers 
A. Shapes 

ft 

B« Sizes 
C* Ratings 

D. Operation 

E. Matching to Ampli- 
fier 

•^F* Cross -over N^t- 
. , work 

Go Enclosures 

VIII. Microphones 

A. . Types 

B. Ratings 

C. Matching to 
Amplifier 



ERLC 



SPECIFIC PROGJUI^ 
OBJECTIVES 



The .student wilXi 



be able»to identify speakers 
according to shape, size and 
ratings. , 



be able to properly impedance 
match speaker, to amplifier 

be able to identify the uses of 
cross -over networks and the 
purpose^ of enclosures. 



be able to identify micro- 
phones according to types 
an(1 ratings. 

be able to properly match 

a microphone to an amplifier. 



STUDENT ACTIVITIES 



pb'serve demonstrations related tr> 
speaker ratijigs, impedauce^ and^ 
cross-over nfet^vork?!. The effeqts oi 
various enclosure's may also be/l^ 
observed* , * ^ 



ASSESSMENT 
PROCESS 



Observe demonstrations related 
to microphone types, ratings and 
matching. 



Participate'in a review of speaker^ 
and microphones. 

Take a test related to speakers and 
microphones. . / ' 



f 
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iil. COURSE CONTENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE: Electronics H 



r 



■i- 



-CON-TENT TOPICS 



IX. Oscillators 

A. Definition 

B. Types 

1. Armstrong 

2. Hartley 

3. Colpitis 

4. Crystal 

C. Methods of Coup- 
ling 

§^ X. Modulation 
i . 

A. Definition 

B. Types 

1. AM 

2, FM 

C. Principles of AM 
Modulation 

K Keying 
2. CW T^ansmitt- 



\ 



ers 

3. Wave Envelope 

4. Percentage of 



5. 



Modulafci'bn 
Power anq 
Sideba.nd \ 



ERLC 



SPE.CIFIC PROGRAM 
OBJECTIVES 



The student oWill: 



be able to define oscillators 
by type and method of opera- 
tion* 

be able to identify^;jq>ical uses 
of each type 



be able to define purpose and 
methods of coupling. 



be able to define and identify 
an AM .md FM wave enve- 
lope and determii^c perceti- 
tage of modulation power; 

be able to identify typical 
uses of various modulation 
methods. 



STUDENT ACTIVITIES 



Perform oscillator experiments 
using available equipment. 



Participate in a review of oscillators 



Take £i test related to oscillato 



rs. 



Perform experiments on AM modu- 
lation observing the characteristics 
of the wave envelope. 



ASSESSMENT 
PROCESS 



D-2-,16 



D-2-17 
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>m,\ COURSE CONTENT - OBJiSGTiVS - ACTIVITY - EVALUATION SEQUENCE; Ele^onics n 



:n^ 



CONTENT TOPICS 



SPECIFIC PROGRAM 
OBJECTIVES 



STUDENT ACTIVITIES 



ASSESSMENT- 
EPROCESS' 



X. Modulation (Cont'd. ) 



Melliods of Module 
tion 
lEe 

2. Grid 

3. Cathode ^ 




E, Principles of FM 
_Mod\ilation 

1. Wave Envelope 

2. Perp^ntage of 
^ .^Mdaiilation 

3. Power and 
Sidebands 



o 7.0 

ERIC 



hnimnmrfTiTiiiifl « 



Participate in a review of modulation. 

Take a test related in modulation 
principles and methods. 

Prepare box and top for Project 2 



0-2-19 

0-2-20,21, 
22,23 
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m. COURSE CONTENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE: Electronics n 



V 



CONTENT TOPICS 



XL 



CO 

I 



ERJC. 



Demodulation 
A# Definition 

B» Principles of AM 
Demodulation 

C» Methods 

1. Diode 

2. Class C Amp. 

D. Principles of FM 
Demodulation 

1. Purposes of 
limiter 

2. Purposes of 
discriminator 

3. Common cir- 
cuit arrange- 
ments 
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SPECIFIC PROGRAM 
' OBJECTIVES 



The student will: 
be able to define demodulation. 

be able to define operation and 
methods of AM demodulation. 



STUDENT ACTIVITIES 



Perform experiments related to AM 
demodulation. 



Make printed circuit board for 
Project 2. 

Participate in class discussion of 
block diagram of FM demodulation. 



Participate in -review of AM and FM 
demodulation. ' 

Take a testTelated to AM and FM 
demodulation. 



ASSESSMENT 
PROCESS 



D-2-24 



D-2-25 
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i;^:J^O^^CON'IBN-f - OBJECTIVE - ACTJVITY - EvIlUAI^ SEOUa«GE, El,^tronlc. tl 







CONTENT TOPICS 


SPECIFIC PROGRAM 
OBJECTIVES ' 


STUDENT ACTIVITIES - ' 


assessment'" 

PROCESg 


Xit. AVC/AGC Circuits 

A. Purpose 

B. Methpd of Operation 

C. Typical Circuit 
Arrang<ement . 

Xni. IjF Amplifier 
Definition 

B. Purpose 

1 - >>, 

C. Metnjpd of Operation 

D. Circuits 

1 . Untuned 

2. Tuned (Resonance 

a. Series and 
Parallel 

b. ''Q»» and 
Bandwidth 

c. Stagger Tuning 

o " 74 
FRir 


The. student will: 

be able to identify and explain 
the operation of typical AVC/ 
AGC circuits. 

be able to identify, define and 
explain the operation of IF 
circuits. 

be able to differentiate between 
tuned and untuned circuits. 

be able to determine point of 
resonance and calculate "Q'» an< 
bandwidth. 


Participate in class discussions "'^ 
related to AVC/AGC circuits and"'^ 
their relationship to other circuits. 

Mount and test Project 2 detector 
section on printed circuit board using 
Project 1 amplifier. 

Perform experiments related to the 
IF amplifier. 

Install output IF and associated com-' 
ponents on Project 2 printed circuit 
board. 

Test and align Project 2 output IF 
circuit. Install and test interstage 
and first IF oa Project 2 printed 
[ circuit board. 

Participate in a review oi^IF ampli- 
fiers. 

Take a test related to IF amTv7if;oT*o 


D-2-26 
D-2-27 
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>m. cAsE'cONTENi . OB.ECTIVt - ACTIVITY - EvXl^UATION SEQUENCE: E>.ce,o..c. n 



o 
t 



CONTENT TOPICS 



XIV; Converter (First 
.j' ^ Detector) ^ 

to 

A. Definition 

B. , Purpose 

C. Circuits 

1. Oscillator 

*• Frequency 
'-^ b. Methods of 
Tuning 

" ' 2. R.F. 
- Frequency 

b. Methods of 
^ r Tuning 

c. Ganging with 
oscillator 

3. Mixer 

a. Methods of 
Coupling 

b. Principles 
and Purposes 
of Hetero- 
dyning 



SPECIFIC PROGRAM 
__QBJECTr'ES 




The student will: 



be able to identify and explain 
the operation of a typical 
converter circuit. 



STUDENT ACTIVITIES 



be able t6 calculate oscillator 
and RF frequencies and 
resulting intermediate fre- 
quencies. 



be able tq explain the princi- 
ples and purposes of hetero- 
dyning. 
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Perform experiments related to 
heterodyning. 



Install and test the Project 2 con- 
verter stage on the printed circuit 
board. • 



Participate in a review of converter 
circuits. 



Take a test related to convertei 
circuits. 



ASSESSMENT ' 
PROCESS 



D-2-28 



D-2-29 




COURSE CONTENT - OBJECTIVE • ACttVl^^- EVALUATION SEQUENCE: Electronics n 



' > ^ CONTENT TOPICS 



SPECIFIC PROGRAM 
. OBJfECTIVES 



STUDENT ACTIVITIES 



ASSESSMENT 
PROCESS 



I 



XV« Antennas 

A. De«{iition | * 

: ' i 
Purpose 1 

' C.' Types 

1. Hertz 

2. Marconi 

3. Special 

^D* Characteristic > 
Impedance 

E. Transmitter/ 
Receiver Antenna 
Comparisons 



ERIC 
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The student w*U: 

* » • 

be able to identify and define 
the purposes and operation of 
various types of antennlts* 



be able to explain the •meaning 
and purpose of impedance 
'matching. 



Participate in class discussions 
related to antennas. 



Complete Project 2. 
Test and align Project 2 as neees^^ry 



D-2-30 
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V cin. COURSE CONTENT • OBJECTIVE^. ACTIVITY • EVALUATION SEQUENCE:_.,^ Electronics n 



CONTENT TOPICS 



\KJX 

ro 
t 



XVI, Wave .Propagation 

A. Wave Origin 
1. Oscillator 
-2. Modulator 



B. Power 

C. Wavelength/ 
Frequency 

D* Frequency Spec- 
trum 

Methods of Wave 
Travel 



ERLC 



SPECIFIC PROGRAM 
OBJECTTVES 



The student yAVLt^ 

be able to associate the o«» 
cillator and transmitter. 

be able -to explain the purpose 
and operation of modvlators. 



be able to dissociate and 
calculate wavelength and. 
frequency.* 

be able to explain the various 
methods of^wave travel for 
various types of transmission 



STUDENT ACTIVITIES 



Participate \ix class discussions 
related to wave propagation. 



/ 



Participate in a review of wave 
propagation. 

Take a test related to wave pro-, 
pagation. j 



ASSESSMENT 
PROCESS 



D-2-31 
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m. COURSE COlflTENT - OBJECTIVE • ACTIVITY - EVALUATIOk SEQUENCE: Electroni<:s U 



i ! . ' -CONTEl^t TQPICS 



XVn. Ceasumeir Knowledge 

A* Troubte-Shooting 

1. ^ Scheitiatics 

2. Electrical Speci- 
fic^itions 



Bo Applications for 
Pjfersjonal Use 



I 



ERLC 



182. 



SPECIFIC PROGRAM 
OBJECTIVES 



The student will: 



be able to identify components 
and circuits on a schematic. 

be able to measure an4 inter- 
pret various values in a cir- 
cuit using"*u schematic, o 

be able to intelligently select 
and purchase electronic compo 
nents and devices ^ 



STUDENT ACTIVITIES 



Participate in class discussions 
related to the importance of consumer 
"knowledge when purchasing various 
pieces ox electronic equipment having 
typical amplifier-receiver specifica- 
tions. 



ASSESSMENT 
PROCESS 



0 
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Catonsville Community College 
Catonsville, Maryland 21228 



Articulation Credit Examination 
for ELE-101 Credit 



PART I - Multiple Choice. ..Place correct letter in space 
provided on answer sheet. 

o 

!• A resistor with color bands arranged in the 
following manner would represent: 



A. 


36OK 


@ 10^ 


B. 


36K 


« lOfo 


C. 


35K 




D. 


3i)0K 





tlE 



V\ver 

6^^^ Ve\\ow 

Which of the following represents the greatest 
current? 





.A. 


36 coulombs /minute 




B. 


20 coulombs/3 seconds 




C. 


0.33 couiombs/second 




D. 


10 coulombs/20 seconds 


3. 


Convert 0.00052 Amps to mxlliamps 




A. 


.52 




B. 


5.-2 




G. 


52 




D. 


520 


if. 


8U 


X 10^ is equal to 




A. 


8.i|K 




B. 


8i|K 




C. 


8i|0K 




D. 


8.i|M ^' 



\ 



J 



' 85 
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Det'ermirfe the direction of electroiS flow in the 

circuit at r^ght. VNAAA— — 

A. ClockwisQ -L 200:1 
3. Counterclockwise 
C. No current is flowing 



I 



3v 



lOv 



In the circuit at right, = 



A . , 36inA 
B. 

C. IpnA 

D. 36inA 



In Figure 2, V 



R3 



A. 2V.^ 

■ B. 6V 

C. lOV 

D. 18V 



In Figure 2, - P, 



R2 



A. . 2inW 

B. imW 

C. 8mW 

D. 72mV/ 




In Figure #3, = 



ft, 



20S2 




A. 30 

C. 10 

D. 100 



10. In Figure = 



.5^ 



soil. 




11, 



A. 
B. 
C. 
D. 
E. 



1.25 

.12.5 
13.5 

125 
1.35. 



In Fieure- #5, = 
r-^wvv — 



A. i8p 

B. 2l|3 
G. 360 

D., 975 



^3 



12. Tne voltage applied in Figure #3 is 



A. 2.2V 

B. 5V 

c. 50V 

D. 60V 



V. 



13. Pj^2 ^" Figure ^ is 



A. 1.73 

s. 3.27 

C. 10 

r>. 32. 
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Ik* A $ ohm-^and 10 ohm resistor in serie s will 
diasipite 

A. equal power 

,B. different values of power , 
• \ / ^ 

I5v A 15OW light bulb is in parallel with a 6OW bulb 

A. The 15OW bulb draws more current 

B. The 6OW bulb drawa more current 

^ C. The two bulbs draw equal current 

_ i. ; . 

16. :whjBn using an ohraweter, never use 

A. it in stsries - * 

B. it to measure capacitors * 
G. It in an energized circuit 
D. all of the above ' ^ 

\ 

17. A voltmeter is used in para^J.lel because it ha^ a 

A. low inpjot resistance 

high inplit resistance 
G. low sensitivity 
r* red and black leads 

18. A milliamraeter is always placed in. series with 
- ^he circuit because of: " ' 

A. ^ low resistance 

B. ' high resistance 



\ 



19. Ohmmeter measurements shpuld be made with: 

A. the circuit in op^'eration 

3. the circuit not in operation 

C. high resistance ranges only 

D. ..xone erf the above 

20. A standby svitcb on a solid state DC power supply 
is used primariij^y for: 



A. warmup of DC supply 
adjustments 

G. placement of V.qm in circuit for measurements 
D. \bo^h A' and C above 



M2V ^ 




"Rl - , ^ 

A. .3011- V 
3. 3.0lj. V 

c. 2.15 V 

D. .215 V 

E, none of these 



22. 



^2. 

















; \oo 1 






^ < 


» SL 5 











^1 



Calculate ciu-rent in branch ^1 {Uq ohm resistor) 
using current divider equationT resistor) 



^1 



A . . 725 A 
3. ,0724 A 

C. .29 J. 

D. .029 A f 

E. ■ none of these 
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23. "What would the voltmeter read in Figure 6? 



A. 15 V 

B. 30 V 

C. 75 V 

D. 225 V 



} 

2U. 



300 V 




Fiq.6 



25. 



A. 0 \t /^f^ 

B. lA into junction \\ / X 

C. lA out of junction ' — 

D. • 15a out of junction | 



The material separating the t-;o plates o^>^«- 
capacxtor is called a/^ V 

A. inductor 

B. farad 
0. coulomb 

D. dielectjpic 



26c Capacitance causes 90° lag in 



A. voltage 

B. currant 

C. ohms 



27. In Figure 7, would reach 6 

A. one time constant 

B. ' two time constants 

C. five time constants 



V in 



0 



28. In Figure 7, the current would be 
60m Seconds: 



in 



A. .28mA 

B. .7i|mA 

C. 1.26raA 



-60- 



DO 



29. V^=- 



in orle second 



A. 
B. 



0 

.6V 



C. 1.8V 

D. 6V 



6v 



I 




30. 



Total capacitance and inductance re- 
spectively in Figure 8 is 



k, 2 

B. -3 

C. 9 

.D. - -1? 



f and 12H 
f and 16H 
t and 16H 
f and 12H 




31. Inductance^ is the property of a circuit to 

o 

A. oppose a change in current flow 

B. oppose voltage increases 

C. retart voltage by 90° (ideally) 



ERIC 



32, An increase in frequency will cause a/an 
in the circuit at right. 

A. decrease in inductance 

B. increase in inductance - 
0. decrease in ind^uctiveT reactance 
D. increase in^'inductive reactance 



33^ 




A 1|0 uP and 10 capacitor are in series. V/hich 
will drop the greatest voltage? 

A. the 1|0 uP 

B. . the 10 uF 

C. both will drop the sa';.i3 voltage 



-61- 
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-"3li- 'The period of a sinewave is .0056 ^seconds. The 
A. 17.8' ' 

-ge'^c. 120 

/^5f%.^- 178 

35» A circuit that would cause a phase shift of +k^^ 
^ would contain 

A. H and L 
R and C 
L and C 

u^l of the above 

\ 

36. If a VxVM reads. 36 Volta RMS the oscilloscope 
prepenta^ion-would be . _yolts p-p; 

A. 100 

B. 36 

C. 18 " 

D. 12.5 



37. 



The frequency of the signal displayed at the 
rigl is 

A. 5KH2 /-\ . /-^ /c 

B. 8KHz 

C . 25KHz 

D. . 50KHZ 




38. Total impedancs in Figure #9 is approximately 
ohms. 



^ A. .10 

BV IK 
' ' C. 2K 
,D.\ 3K 



5 / 
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39. The vector representing is plotted 

. / ' ' c ^ .J 

' ' A. hprlzontal to the right 

B. horigor^tal to the left 

• C. Vf/rtically up . .i 

. D. • yert^i^cally down- 

/ E. diagonai-ly to the lower , tight 

1;0.-The angle of iiag ( )" in a c^^uit i3 the phage 
shift between 

A. R and Xj^ . 

B. R arid X„ 

, 9 ' 

G, E_ and E. ? " 

A, ij \ ~~ I 



D. . EL and L 



kl^ In Plgwe #10 at^^ht, 1;he veQtQr_^CDiL_total 
current (I^) is plotted 

A#. horizontal to the right 

B. . vertical up . ' 

vesical do\m 
Dp diagonally to^ the upper right 
I\. diagoriclly ,to ,the lower right 



■ / 



FIGURE #10 



lodv.- 



advantage of a vacuum tube voltmeter 
(VTVM) over a VOM is its 

A. sensitivity f 

B. portability • ( 

C. nearly zero in-^-dance y 

D. impedance range ' 



1|.3. The oscilloscope presentation of a sine wave 
, would have a voltage indicated ia 

A. effective 

B. . average 

C. peak 

peak to peak 



-63- 
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The oscilloscope, function that controls the 
. sweep rate of the beaia is the 

A. intensity 

B. vertical, sensitivity 

C. stability 

D. t"ime/cm - 



To properly view the voltage waveform in 
^ Figure 11, the oscilloscope should be: 

+ 





+ VERT 
AMP. 



FIGURE i^l 1 



jA". wavraed up 

.B.. Axue f round lifting adapter 
,0. use non-polarized inductor 
3. ..cannot be measured 

iHiat is the lowest load impedance that, could 
36 connected to the AC generator in Figure #12 
iind still operate with^n specifications? 




OUTPUT 2 PIGURi:; ^12 



100a 



1000. 

Bj loa 



rone of the abovo 



1|.7. 



1|8, 



1 

A, 

I 



4 JSfr^"^^'^ reason for 'checking the 
VOM and VTVM instruments for" zero sdjustment? 

A, to check calibration 

B. to check to see if internal battery is 
Actional ; ■ 

C. .to check to see if internal circuitry is 

operating ^ 

D, to* check lead continuity , 



I' 

taneoi 



The instantaneous value of voltage from a 

fundamental generator is ^hen '< 

^raax ~ °^ cutting angle is ^5°. 

A. 3.67V 

B. k,9 V 
G. 6 V 
D. 9.67 V 



According to Paradalfg Law, the maW^itude of 
induced emf and is ^ 



directly propdrtional_^o-rate of current chanee 

B. inversely proportional to th^ rate of current ' 
change _ - - 

C. directly proportional to Induced voltape f 

D. inversely proportional to magnetic field ^ 
strength 



$0* The Q ,of a coil can "be increased by increasing 



-A-. — frequency 

B. cur-^ent 

C. applied voltage 

D. resistance 



fSl, In th^ circuit at right is 

/ A. OV 

B. 9.?5V^ 
■ , c. ;b.75v ' ^ 



25 V 



in 2 seconds 



4H ' 
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A. 



52* I at 6 seconds is 
Xi 

« 



_ainp8 , 



A, 
B.. 
C. 
D. 



l|..6A 

7.3 
11.9 
16.5 



/ 



53» As the frequency increases, what happens to 
the brightness of lamps LI and L2? 

A. LI increase L2 increases 

B, LI decreases L2 decreases 
C» LI increases, L2 .decreases 
D. LI decreases ^j2^4.n9reases 





51+. In a pure inductive circuit Z is plotted 

A. Horizontal to the right 

B. Vertically up 
G. Vertically do\^ 

Dt Diagonally to upper right 
E. Diagonally -to lower right 



5^. Vector is plotted 
circuit 



in a parallel 



A. Horizontal to the right 

B. Vertically up 

C. Vertically doi^ 

D. Diagonally to- upper right 

E. Diagonally to the lower right 



erJc 



$6. The oscilloscope control that allows accurate 
voltage measurement is in the 



A* Powei^ supply 

B. Sweep generator 

Ct Horizontal amplifier 

D. Vertical amplifier 



-66- 
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57* Thre units of reactive power is' the 



A. watt 

B; volt-ampere 

C. var 



58. Ih the power triangle, the hypotenuse relates t( 



A. apparent power 

B. true power 

C. reactive power 



59. The resonant frequency of a series resonant 
circuit can be increased by 

A. increasing L 

B. increasing C 

C. increasing R 

D. none of the above 



60, 



61, 



A decrease in R of Figure //I3 will 
cause circuit current to 

A. ^ increase 

B. decrease 

C. remain constant 

RESONANT 
CIRCUIT 



FIGURE 7f13 




A decrease in R of Figure #13 will cause 
circuit bandwidth to 

A. increase 

B. decrease 

C. remain constant 




V OUT 



62. A decrease in R 
phase angle ( 0 



of Figure #13 will cause the 
) to 



A. increase 

B. decrease 

C. remain constant 



ERIC 
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63. Which of the following is true in both 
series and parallel resonant circuit? 

A, is minimum at resonance 

B, I_ . is a minimun^at resonance 

line 

Q. Q is largQ at resonance 

D. , X is equal bo -X at;; resonance 

L 0 

E, Reactance total maximum at resonance 



. -6 



%8 



I 



PART II - ?lultiple Choice 



.. A 



60 A L1=.09H 

-VW^ — en 



AVv 



75. 



D '-^-^ 
^0-^ .80 



C1=i^.0uP. 88 IX 



IN 

-o o 



15OV, 60HZ. 



^1 

A. 10 

B. 22 

c. 31+ 

D. 66 



ohms 



A. 3i). - j60 

B. 31^ + j60 

C. 60 - j3i^ 

D. 60 + j3i^ 



ohms 



2, X = 

A. 
B. 
C. 



kk 
66 

38 
100 



z = 
AB 

A. 

3. 

C. 
D. 



3)+ 
60 

69 
69 



ohms 



ohms 



5. Z 



EF 



A. 88 - 

B. 88 - 366 

C. 110 - j88 

D. 110 + j88 



ohms 



6. 



Z = 

SP 

A. 
B. 
C. 
0. 



110 
37 
37 
88 



ohms 



L-J10° 
1-37° 



7- '2p,= 

A. 
B. 
C. 
D. 



10 + j5 
5 + jio 

10 - J5 
5 - jio 



ohms 



8 . Z 



DG 



A. 5 

B. 7.5 

c. 9.5 

D. .11.2 



ohms 



(26.6° 



ERIC 



2( 



also equals 

CD ,-— - 

A. - j3.7 ._V 

B. 37 .+ ji|.9.6 
i^9.6 + j3.7 

D. 37 - jU9.6 



ohms 



10, 



ohms 



A. 
B. 
C. 
D. 



50.3 A° 

76 /5C'^ 

60.5 A?: 6° 



11. Power factor 



A. 
B. 
C. 
,D. 



.01 
.02 
.61^ 
.99 



12. True power = 

A. 2.i^8W 

B. 37.2V/ 

C. 368W 

D. 3721/ 



watts 



ERIC 
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Catonsville Comlnunity College 
Catonsville, Maryland 21226 



Articulation Credit Examination 
for ELE-102 Credit 



Multiple, Choice. Directions: Place correct letter 

on aQsvrsr sheet provided. 

At series ,rasonance 

i 

c. R Z 

d. none of thd above ' . 

At parallel resonance the line current (I^) is 

a. maximum value 

b# minimum value 

c# $0% of maximum value 

d. .707 of maximum value ^ 

An increase in the value of C at series resonance will 
do what to resonant frequency? 

a. increase f^, . 

b. decrease f^, 

c. no effect on f 

r 

An increase in the'^value of R at series resonance will 
do what to resonant frequency? 

a. increase f 

r _ _ _ . 

b. — decrease-f^ 

c. no effect on * ' ' 

Impedance .of a series resonant circuit at resonance 
is: 

a. maximum 

b. minimum 

c. .707 of maximum 



101 



6. 



7. 



8. 



9. 



10, 



In Figure 1, increasing Rj^ causes what effect 
to circuit bandwidth? 



a. increase 

b. decrease 

c . rem^iins constant 




In P'igure 1, increasing R causes what effect to 
circuit Q? ^ 

a. increase 

b. d^Ci^ease 

c. remains constant 

At parallel resonance a tank circuit acts 

a. resistive ^; k 

b. capacitive reactive 

c. inductive reactive 

d. all of the above 

Which of the following is not an application of a 
-trails former^ - ^ 

a. match impedances 

b. rectify voltages 

c. step up voltage 
d* stop down current 

e. act as a coupling device 



The purpose of including an iron core in a transformer 
is to increase 

a. reluctance 

b. weight ^ 

c. permeability 

d. turns ratio 



QUESTIONS 11 through 11; refer to~ Figure 2. 
11. Determine secondary voltage. Vg = 



a. 
b. 
c» 
d. 



3.5 

7 

56 



400:loo 




175a 



12, Determine secondary current, 



a. Ill 

,b. 20 

c. 80 

d. 320 



Is = 



mk 



.13* Determine primary current. 



a. 5 

b. 20 

c. 80 

d. 320 



mA 



ll|. Determine primary impedance, 



a. 700 

b. 2.8K 

c. 3.5K 

d. 5.6K 

15. A step up transformer implies that 
stepped up. 

a. resistance 
b; current 
c. voltage 

~ — - d^* — ^power— - ' 



IS 



QUESTIONS 16 THROUGH 18 REFER TO FIGURE 3. 

16. The transformer turns ratio for secondarv A - B 

a. loto 2 , 

b. 1.5 to 1 

c. 2 to 1 

d. 1 to 1.5 



lOv- 




17. Primary current in the. circuit is 



ma. 



a. 25 

b. 33 

c. 50 

d. 75 

e. 750 



103 
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18. 



If points "B" and "C" are shorted together, the 

se( — ---•^ - - ~ - • ■• .. - - 

be 



secondary voltage from points "A" to""D" would 



a. 5 ^ ^ 

■ b.. 10 

c. 15 

d. 20 - ■ 

e. none of the above 

19. The rectifier „in Figure k gives an output that 

is with respect to ground. 

a. - positive 

b. negative 

c. zero „ ' 





20. 



Which of. the\f ollowing is characteristic of a 
full wave re«i>lfier?, (Not at bridge) 

a., 120 HZ input frequency 



21. 



Jo>^ l}^ diode rectifiecs 

c • nfi^TivV outpTit--vcrltage — _ 

d; tapped secondary transformer 

\^ 

V/hat advantage does a bridge rectifier offer over 
a oonv^rjtional full wave? 

a, (+) or (~) output 

b» no transformer * [ 

c, 2 diodes 

d, low ripple frequency 

o 

J22^ — WhiCLh_tw0_dix>d^~inu3-t--be--rev43^ < -in— 



order to obtain the correct positive outnut' 
voltage? 

A 



a. 
b. 
c. 
d. 



Dl and D2 
Dl and D3 
D2 and D3 
D2 and U\. 
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*23* In Figure 6, thft addition of a 10 ufd capacitor from a 

point "x^'^ to ground will have what effect on Vout? . ^ 



a. • no effect 

. vout will fall to zero 
c* vout will f.ncrease slightly 
vout v/ill decrease slightly 




.1- 

I 
I 



1 



21;.. A good low voltage power supply has l\ major 
components/circuits." They are: {l\ points) 




♦ I2VD 



"25: — ThH-Tol-tage-doubler_of Figure 7 i^ a 



doubler . 



a. full wave 
'b. half wave " 
c. it is not a doubler 



•S5> 



-AAA-HN — t 



A/vV-14- 



X 



26. Vout of a voltage douhler is approximate} y equal to 



a. 
b. 
c. 
d. 



2 
2 
2 
2 



Vavg 
-Vrriis 
Vpk 

Vpk - Vpk 



— ^ 



er|c 



27. The cii»cuit in Figure 8 has what approximafe voltaoe 
^ on C2? ' ^ r 

^ 



a. Vin o-r 

b. 2 Vin 

c. 3 Vin 
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Questions 28 through„35 refer to Figu]pe 9. 
'28. The circuit is a- 

M a. aeries • 
' ^ b. shunt 

c« ' impedance 
d>"> current 





29. 



During normal operation 
au point X = negative, ^ = positive^ 
bv point X = positive, Y = negative 
(/. either d or b 



30. Which component is referred to ae the 'pass element? 



a. Q 

b. R 

c . Rj. 

• a. z 

31. Which is true about Vout? 



\ 



4 

Which of the following is true about Figure 9? 





^* 










* b. 


h = I 


\ 


c. 








I, =' I. 

in J 



RS ■ H 



E 



4 

33. Which. is true about Figure. 9? It'provides 

. • ' f-' ^ constant voltage for a varying current 

,b. .a constant current for a varying voltaee 

. c. zener current equals load current 

t d.v constant load power Ut the lo^id 

~ 3l\,. Which function not, performed by Figure 9? 

a. ,it reduces nipple- \oltage 
- . . • ^ i*' eliminates the nbtA for a rectifier 
allows for load variations, 
, ♦ d. allows input voltage variations 



jV^-^H^^ 9 lif B = 9.0,^ Ig = SrA, 1^^ = 9rk) = 

0.5 



a . 
b. 

■ c . 
d. 



90 < 
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3(>^- Whixih circuit in Figure '10 is referred to as 
^ collector feedback biasing? • 

37. Which circuit in Figure 10 'is ailed ba^c ' ' 
current biasin's? - 

38. In Figure 10, across wHich 
r6sistor would an eroitter 
-b^pags capacitor be used? 

ai' R^ * 



b. R, 

c. /r 

d. R 



9. 
11 



ERIC 



0^ 

:-rt- 




- , /. .107 



In Figure 10^ which resistor could 
completely removed without eliminating 
collector current? (opened) 



a. 






^) 


b. 




c . 








d. 






"10 



Which circuit in Figure 10 is not emplpVing 
feedback for stability? " \ 



When feedback is used for stability in an ^ 
amplifier, it is called 

/' 

a. regenerative 

b. negative 

c. positive 

d. repulsive ' * • 

Which is correct about TGIR? Av . 

A.J 



out 
out 



b. R 



in 



^in. 

^out 
Zout 



Zin 

The Filter in Figure 11 is a 

a. type high pass 

b. type- low^^ass 

c . L type higlr pass 

d. L type low pass 



-Hf 



The filter in Jigure 12 is a 



a. high pass 

b. low pass 

c. ban(i pass 
d> ba n.dL-a-top 
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Matching Questions k$ through' 1^7. 
k^. Low pass 'type filter 
i}6. Band stop filter 
U7. High pasa- filter 



® 



j-vw — |(-nnrm->. 



® 



(D 




I 



l|.8. , If the cutoff frequency of Figure _li 



is 227 H^, what is V 

* a. 6.3 V 
\, 29. ]| V 

c. 54.6 V 

d. 132 V 



out 




Use the lov; voltage power supply ( Figure Ik) for 
questions 1^9 through 55. - . 

Vc,- no Peak c — i^T~? — T^.'?^r- — r— t( 



1*1 




5 ' 




'X' 



4 v;^. 



<_J^9. ^he voltage at point A with respect to cro 

\ r^. positive DC 

' negative DC ... - - " 



18 



. negat: 
c.l AC: 



50. 

51. 



The voltago at point A would be approxinatelv 

a. +17, -17 (AC) ^ 

b. +3i^, »(AC) 

c. 21.5 

d. 31; 



CI, LI, C2 comprises a ^filter. 

a, high pass 

b, low .pjaa^ 

c, band pass 

d, band rerject 

52. The purpose of Rl is to 

_ _ i' 

a. limit load current 

b, serve as a voltage regulator 

c. drain capacitor charge when Si is open 

d, protect Ql, ^ C-- , \ 

'53. Dl, D2 are acting as a 

• a. full' wave' 

b, half wave 

c, quarter wave 
dv bridge 



rectifier. 



5il.. V^^^ (point X) is 

a. +lq..9 

b. -11;. 9 

c; +13.5 

d. ^13.5 



volts. 



55" 



Inductor ET'^could be""]?eplaced with a resistor with 
minimal output voltage change, 

a, true 

b, false , 



56." 



The circuit in Figure 15 is a 

a, common emitter 

b, common base 

c, > common' collector 




amplifier. 
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57. which axnplif ier configuration does not have a 
^ current gain 1 ? 

a. common emitter 
. b. common base 
c. common collector 

58* Which axuplii^Ur^-aonfU^ui^ 180° phase shift? 

a. common emitter • < 

b. common base__ _ — 

^0"#7 cdrarooh collector 

The lowest output impedance is obtained with a 

a. common, emitter f 

b* common base 

C'. common collector 



I*hiah-of-tix6--f0l:lowing is the correct Shockley 

approxi^nation? 



a. A ^ 



Hi 



b. R. -~V*„ 
in-^ 



V 



C . I 



^lb(.026) 



61. ' The voltage at which drain current stabilizes ( I = 0)'is 

the _ • D ^ 

• a. pinch off voltage 

b. cutoff voltage 

c. threshpld voltage o 

d. breakdown voltage 

62. Which is true about p-channel JPET biasing? 

a. gate negative, drain positive 

' ^ b. " gate. positive, drain positive 

c..^ gate positive, drain negative 

d/ gate positive, drawin negative 
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63. The JPET deplation region contains 

a. majority carriers only 

b. minority carriers only ' • 

c. both majority and minority carriers 

d. N t^pe impurities 

.6i^?L__?he^schematic^- symbol in Figure 16 is representing 

a. Unijunction transistor 

b, P channel JPET 
, c. N channel JPET 

•d. MOSPET . 

Questions 65 through 76 pertain to the circuits in Figure I7. 
DIRECTIONS: ANSWER "T" FOR TRUE, , "P" POR PAEsSi, " 





65 
66 

67. 

68, 

69. 
?0. 
71. 
72. 
73. 



Circuit A is a RF power amplifier. 
Circuit H i-s a push pull power amplifier, 
transformer replaced by a tapped secondary 
ImpluSde! ^2 ^""^ % identical in phase and ' 

This circuit configuration ususally provides high distortion. 
T^ usually feeds a crystal oscillator. 
The circuit will function without Oi 
Ql should be a PNP transistor. 

The input to could be from a phase shift oscillator. 



7k- The collpfctor supply for Q2 and must be- (+) 



An l^^^^e in the valiTe of C will improve Lp'r^sponse. 



.76. Qy is in backwards (collector and emitter reversed) . 



112 
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Questions Jj through 82 contains oscillator types. Mafcchr 
the nwae of each oscillator with the brief description. 



77. 



78. 
79. 
80 c 
81. 
82. 



two tapped capacitors 
three RC networks 
"tickler" coil 
piezoelectric effect 
one tapped coil 
series tank capacitor 



a. 


Armstrong 


b. 


Phase shift 


c. 


Colpitts 


d. 


Electron counlflrt 


e. 


Hartley 


f . 


Ultra-Audion 


g. 


Clapp 


h. 


Crystal \ 


' i. 


Wein bridge 



83. A frequency multiplier is operated Class 



a. A 

b: B 

c, C 

' d. AB 



\ 



81^, 



85. 



86. 



A device that converts DC energy to AC energy is- called a/an 
a. crystal ^ a/an 

b; motor . 

c. amplifier 

d. oscillator ' '» 
Oscillator instability is often caused by 

a. buffer amplifiers 

b. load variations 

c. ambient temperature . . ' 

d. humidity • 

i> 

The nal^ural resonant frequency of a qtiartz crystal is 
dependent on ^.o 

a. circuit voltage 

b. circuit current , y 

c. physical dimensions 
d* amount of feedback 
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87. Crystal oscillators usually require an oven to ' 
a. maintain a constant temperature 

b • boil' outn^ioTs'tur e ^ ^ 

0. maintain a constant capacitance 

d. provide a constant voltage 

88. The selectivity of a receiver is its ability to 

a, reject audio frequencies 

b, distinguish between adjacent channels 
0. pass only audio frequencies 

' d. amplify T^eak signals 

89. In amplitude ..modulation^ as^he intelligence frequency 
' is increased the modulation percentage will 

a. increase ' * ] 

h. .decrease 

c# remain constant 

d. vary constantly 

90. In amplitude modulation, as the amplitude of^the 
intelligence' is increased, the mod. percentage will 

a. increase 

b. ^ decrease 

c. remaTn cpns'cant ^ * , 

d> have^lno^efjiect ! ^' 



,91. If the mo^dulation facto.r is_.83, the -percentage or 
modulation is 

<• 

a. 17% 
. b. 835^ 
c- .17% 
d. ,33% 

92. The signal that is modulated is called the 

frequency. 

a. '"'local oscillator 

b. intelligence 

c. carrier ^ 

d. difference ' UNIVERSITY OF CALIF. 

93. An PM carrier is recognizable by its LOS ANGELES 

a. constant amplitude 

b. constant frequencey . ' A' 3 b 19/8 

c. varying amplitude 

CLEABIMGtLOUSE-EOR- 

^. . _ — - _ JUNIOR COLLEGES 
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DIRECTIONS: Answer '"T" for true, "F^^ for false for 

. . Questions 9l|.- through 103 ' . 

Refer to Figure^ 18. 

AM Transmitter ' 




9l|* The circuit cont^aining Ql is a pierce 'oscillator. 

95* Circuit containing Q2 is a buffer amplifier* 

96. ■ The circuit containing Q3 is an audio amplifier* 

97 • The circuit containing is a single ended pov;er 
amplifier. ^ 

98* The tank circuit containing C10-T2 is tuned ^to Cl-Ll's. 

99 V I'deally the for L2 is zero ohn^s. . 
100. ^Ideally the of Cll is zero ohms- 
101* 09 is a coupling capacitor. ^ 
102. C6 shorts, the output frequency will drop to IjMHZ. 



103. 05 increases in value, ..the output remains at 8MHZ. 
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